This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(i9)a*B»wr (jp) 



«2) & ffl # flP $g <A) 



(ll)#ftffiiS&SSS# 

#H¥5 -74660 

(43)&HB ¥j£5^(1993) 3 £26 B 



(51)lnt.Cl. s a&JBE^ ffrtSSS^ Fl 

H0 1G 9/02 3 0 1 7924 - 5E 



(21)ttJ§£#*f 


#$¥3 - 235049 


(7DWSA 


000233000 








0ax-7^vH*5££lt 


(22) 0 


¥J£3^<1991) 9^130 




Xftf*£JIIBS££EQ 1 T§31# 1 






(71)m«A 


000004455 
















xjc«*8Ki§*ifi 2 t e 1 # 1 * 
























XJH**ftttTt8X«rt 






(72)^^# 
























(74)RSA 





(54) tm^>?>vm^nv-?iLTS%m?>T>v 



(57) 



-329- 



1 

[0 0 0 1] 
[0 00 2] 

^^^O-fe/^U-^KBttfflSlWK^SU &#ft 
[0 00 3] 

5\<X?ZZ£tfi$>?1t. f^T, #7XiR*l<D8*Xtt 
[0 0 0 4] tCZtf* 

[000 5] 

&ft*tt*xtt*tt*fc, ««**wa*SAbTtt* 

[0 0 0 6] «#Xf**l&fc**2 0~-2 0 0/im©iP* 
£UT&ffl*t*. 2 0 tfm£DfcfS^£$g*frb*T<fc 
*. 2 0 MmiOfeW^Wfttt. Z*£UfifcT, 2 0 4? 

[0 0 0 7] MIMMIfcbTIt fS^t»»ttO*?L 
HXBHIttTfcBM* 1 **^**- fiaJAtf* fr-fV* 

u^a. mt?*>* -tftf-^-rk *>ua, 7*3;*-ft a? 



ft$W5-7 4 6 6 0 

2 

MlTf, cn&£*»Xt*8£LT8^*. » 
[0 0 0 8] **)B©JBA«tt, jgWfrcBJg'&l*, 5-4 

AbT*f*;Uill*liK*&a**. 

»a»ai£#ttu -t(o*»ci(W6xtt^i(i*fe»»bT 

[0 0 0 9] ft*, -fc/Xb-*»> ««B0IC*«£*** 

^eft*m*xtt^«i*snffljc, ^57MKW«i: 

[0010] 

B0&^OTHET * ^>^> «#tta*«fc < ft *. 
[00 11] 
BBfiM 3HMI1 

9 0Xtl. 6t*>v*M>S-7> : E^^1 

ox^&ft««mk««au aMo««K«s<c^M 

7 gT&ofc. 

[0 0 12]gftti2 

*M}BRtflfW«t*«C*®l/lfi[ff 3 5mmfi$4 0 
&#«»<0«#&##SI* 12. 4gT^fc. 

[0013] mw3 

B± 1 0 %Rimfc^2>5 X£fiAbfcJS*8 0 p.m 
[0 0 14] ^15^4 

WJVl 0XRtfRK**5'£A5%£SAbfcJP* 

8 o iimiiyx^-n-^mm^xmw^tmzm^ 



—330- 



(3) 

3 

2. 6gT&ofc. 
[0 0 1 5] glgflJS 

8 0 Mm»9A^~A-&Mfi»l««*t«lC«@ 
Lif&3 5mml$4 Omm^Sftlfc. ^(O^lC 

3. OgT&^fc. 

[o o 1 6] £mme 

[0 0 17] JttMl 

®bit&3 5mm^4 Ommco^^tbfc. CO^T 

• iHIKJ^T&SLfc. »t»)i«©fMWfla«ttl a? 
3. 8gT&ofc. 
[0 0 1 8] Jttt«2 

K#lsll/i&£3 5mm^4 OmmO^ftLfc. 



#$¥5-7 46 6 0 

ttl. 5g*C^fc. 
[0 0 1 9] ijtltWXtfJtKWlO^^^V* 

JHMH^S©** : 1 OH»*T»*LfcH. 

JfclWUO*?: 1@©»«-C»^ H&*!*UfcV>. 
[0 0 2 0] «*ttOSMS*«tt*©fc*DT**. 3 
>T>«f^4 5£E&31i:T> /*-*fc»:?l*fc* 

*. 

[0 0 2 1] 



-331- 



£ t 




«50- 74660 (9 



» ******** 



ft * 



n m 
S « ft 



r 



(Translation of the cited prior art ) 
Japanese Patent Laid-open Publication No. Sho50-74660 

1 . Title of the Invention: PROCESS FOR MOLDING AN ARTICLE IN SANDWICH 

FORM 

Applicant AsaNDcwCa.Ltd 
Inventors: AkbYasufce, 

Hiroshi Kataoka, 

TooruTsucWya, 

Takashi Nagahara 

Lakk)pen Publication No. Sho5O-74660 

Date of Laying Open June 19, Shdwa-50 (1 975) 

Patent Application No. Sho48-1 22861 

Date of Fifing: November 2, Showa-48 (1 973) 

Z Scope of Claim 

A method for molding a sarxiwicMype formed body comprising a core resiri or 
a gas and a thermoplastic resin encapsulating said core resin or gas, wherein said 
method comprising the steps of. 

injecting ethermoplastic resin into a mold cavity; 
filling said mold cavity with said thermoplastic resh; 

injecting thereafter under pressure a core resin or a gas while expelling sad 
thermoplastic resin out of said cavity 

3. Detailed Description of the Invention 

The present invention relates to a process for molding a sarniwicWormed body 
having an outer layer, formed from a thermoplastic resh, and a core resin or a gas 
encapsulated thereia 

Generally, a sandwich-tamed body made of a polymer resin has a variety of 
features such as strength, weather resistance, decoration and economy, and 
therefore, there is a demand for various types of molding methods appropriate for 
specific objectives. As a process for mdding a sandwich-formed body, there are 
descriptions of basic process for molding sandwichformed bodies in U.S. Patent 
2,996,764, end British Patent 1,156,217, Belgian Patent 756,570 and others disclose 
specific molding processes. These molding processes have various drawbacks, and 
for example, there are problems in adjustment of thickness in a surface material and 
a core material, breaking of the surface layer which is likely to occur when the core 



material is a foamed resin, and insufficient mold reproducibility in the surface material 
when the core material is a foamed resin. The present invention relates to a process 
for molding a sarriwich^formed body where an improvement is made in such 
problems. 

The present invention is a process comprising steps of injecting a thermoplastic 
resin into a mold cavity, and then injecting a core resin or a gas to produce a • 
sarxJwicMbrmed body comprising an outer layer made of the thermoplastic resin 
and the core resin or gas contained therein, wherein after the mold cavity is filled up 
with the thermoplastic resin, the cere resin or gas is irgected into the mold cavity 
- while the thermoplastic resin in the rrold cavity isdisch^ 

One embodiment of the present invention where the core resin is surrounded is 
explained with reference to the drawings. Figure 1 shows only a part that relates to 
the present invention of a molding apparatus for explaining the present invention. 
Figure 2 end 3 shew a part of the molding processof Figure 1. 

First, a cock valve 8 at the tip of a first extrusion cylinder 1 of an injection 
molding machine (only a part of which is shown in the figure) is closed, and a volume 
defined by a back-flow prevention valve 7, a movable mandrel 5 and a cock valve 8 
is filled with a thermoplastic resin 11 piastkized by a screw 4 provided in a second 
extrusion cylinder 2 At this stage, a flow channel inside of the movable mandrel 5 is 
dosed by a back-flew prevention valve 6, whereby mandrel 5 moves back with a 
screw 3 in an amount corresponding to the amount (of the thermoplastic resin 11) 
filled On the volume). The volume defined by movable mandrel 5 and the proximal 
end of a screw 3 is then filled with a core resin 12 by a screw 3. In another words, the 
thermoplastic resin 11 and the core resin 12 are stored (or accumulated in two 
chambers provided in the same system by movable mandrel 5 without being mixed 
together. When the prescribed amount of thermoplastic resin 11 and core resin 12 
are stored, screw 3 is advanced to inject these resins into a mold cavity 9. In the step 
of irjedion, first the thermoplastic resin 11 is injected into mold cavity 9 by a 
resistance provided by the channel within the movable mandrel, and the cavity is 
filled with the resin 11. Upon the mold cavity being filled, a valve 1 0 connected to the 
mold cavity is opened and a core resin 12 is injected into the cavity while the 
thermoplastic resin 13 is being expelled through valve 10 out of the cavity, whereby 
there is provided a sandwich type molded article having a surface layer made from 
the thermoplastic resin and- an inner core 15 made of the core resin. The 
thermoplastic resin expelled out of the cavity may be introduced Ho a separate mold 
cavity to mold a separate molded body 16 or may be recovered for reuse. Valve 10 



may be a valve vrf** is opened by a pressure with which the core resh is injected 
or a thm hole through which the thermoplastic resin is expelled by the same aftartho 
rriold cavity is filled the thermoplastic resin 
^Ther^ir^^is 

fhwrmn^f resti, e core PBsfri or gas is injected under pressure whitethe 
thermoplasteresr, w^ the mold cavity is expelled, and the mold cavity is first filled 
with the thermoplastic resin whereby the reprodudbility of the mold surface becomes 
better and the surface skh is not broken by the core material. 

The core resh in the present invention means a thermoplastic resh different 
from the thermoplastic resh for the outer layer; Ttterrncp^ a 
foamng agent, a thermoptestjc resin and the like, ^ the means ar nitrogen 
carbon dioxide and the like. The most preferable material for the core resh fa a 
tJiermoplastic resin containing a foaming agent or various fillers. 

Examples: 

A molded body of 200 x 200 x 10 mm was molded by using the molding 
machine shown h Fkjutb 1. The gate was a central direct gate, and exhaust ports for 
displadng the tnermoplastjc resin out of the mold cavity were provided on all sides of 
the mold cavity, the ports being small holes which permit the displacement (of the 
thermoplastic resin) under the injection pressure of the core resh Polystyrene 
■Styron #470" (product of AsahJ Dow Co., Ltd.) was used as the thermoplastic resh, 
and a mixture of Styron #470 with 4% by weight of a foaming agent, azodcarboxyljc 
add amid, was used as the core resin to obtain a sancKvich-formed body havng a 
flat and smooth surface and a core of a foamed body by the method described 
hereabove. 

Brief Description of the Drawings 

Rc^1 shows only a part that is related to the present invention in a molding ■ 
nrachhe for the description of the present invention Figures 2 and 3 show a portion 
of the molding process using the machine srrawn in Figure 1. 

In the Figures, numeral 1 denotes a first extrusion cyihder, 2 denotes a second 
extrusion cylinder, 3 and 4 denote screws, 5 denotes a movable mandrel. 6 and 7 
denote back-flow prevention valves, 8 denotes a cock valve, 9 denotes a mold cavity 
10 denotes a valve. 11 and 13 denote thermoplastic resins. 12 denotes a core resin, 
14 denotes a surface of a thermoplastic resin, 15 denotes a core of a core resh. and 
16 denotes a molded body. 
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